Abstract: A precursor, C 21 H 29 NO 8 (A1) was prepared by reactions of 1,1-dimethoxy-N,Ndimethylmethanamine and 1,5-dioxaspiro[5.5]undecane-2,4-dione. The new N-containing heterocyclic compound, C 19 H 19 NO 4 (B1) was obtained by adding A1 into ethanol solution of o-toluidine. The crystal structure determination of two compounds were both found to belong to the triclinic P-1 space group. The precursor includes one (C 2 H 8 N) + cation and one (C 19 H 21 O 8 ) − anion, which constituted a chained structure by N-H···O intra-and intermolecular interactions. The title compound (B1) formed a 3D-network structure by weak C-H···O intermolecular interactions and π···π stacking interactions. The fluorescent behaviors of A1 and B1 in ethanol solution were discussed. The result shows that they exhibit blue and purplish blue emission, respectively.
Introduction
Heterocyclic compounds and their derivatives have been widely used in agronomy and medicine because of their unique biological activity. For example, the CYP1B1 inhibitors with heterocyclic chalcones were useful to treat glaucoma and ischemia [1] . The cholinesterase inhibitors including pyrazolo [1,5-c] quinazolines showed anti-inflammatory and analgesic activity [2] . A novel insecticide with pyridine group had a strong effect on imidacloprid (IMI)-resistant rice pests [3] . The complexes with thiosemicarbazide motif possessed antimicrobial activity [4] . Three heterocyclic homoprostanoids derivatives showed antioxidant and anti-inflammatory activity [5] . Recently, fluorescence properties of heterocyclic compounds have also received much more attention. For example, dibenzo [a,c] [1, 2, 5] tiadiazolo [3,4-i] phenazine [6] , fluorimetric [7] , hydroxyphenylquinazolinone [8] , 3-hydroxyflavone derivative [9] , carbazole schiff base [10] , have been applied to fluorescence chemosensor or probe. Alkynylgold(III) complexes [11] , pyrene-pyrazoline [12] , piro-annulated benzimidazole host [13] have been used as organic light-emitting devices. Based on these reasons, different heterocyclic compounds were designed and synthesized by our group for ten years [14] [15] [16] [17] . Considering that chemical property of compounds containing 1,5-dioxaspiro group will be different with other heterocyclic compounds, two new spiroheterocyclic compounds: C 21 H 29 NO 8 (A1) and C 19 H 19 NO 4 (B1) are designed and synthesized (Scheme 1). In comparison to our earlier work [17] , the present route used 1,1-dimethoxy-N,N-dimethylmethanamine instead of trimethoxymethane as raw materials, which the reaction time was more faster and the purity was higher. Furthermore, to the best our knowledge, there is no report for the synthesis of heterocyclic compounds containing 1,5-dioxaspiro group with 1,1-dimethoxy-N,N-dimethylmethanamin and 1,5-dioxaspiro [5.5] undecane-2,4-dione.
the synthesis of heterocyclic compounds containing 1,5-dioxaspiro group with 1,1-dimethoxy-N,Ndimethylmethanamin and 1,5-dioxaspiro [5.5] undecane-2,4-dione. 
Materials and Methods

Materials and Characterization
Elemental analyses were carried out on an Elementar Vario EL III elemental analyzer (Elementar, Hanau, Germany). IR data were determined on FT IR-650 spectrophotometer Nicolet Instrument Inc., Madison, WI, USA). NMR spectra were recorded on a Bruker Avance-500 spectrometer (Bruker, Elisabethhof, The Netherlands) with CD3COCD3 as the solvent. Photoluminescent (PL) spectra were recorded in a RF-5301PC spectrometer (Shimadzu, Kyoto, Japan).
Synthetic Procedures of A1 and B1
1,1-dimethoxy-N,N-dimethylmethanamine (1.19 g, 10 mmol) was added dropwise to a suspension of 1,5-dioxaspiro [5.5] undecane-2,4-dione (1.84 g, 10 mmol) of absolute ethanol (25 mL) at 22~25 °C. The mixture continued reacting 2 h, then 1,1-dimethoxy-N,N-dimethylmethan amine (0.119 g, 1 mmol) was added. The above solution continued stirring for another 1.5 h. Then the mixture was evaporated at room temperature. The yellow precipitate was filtered off and recrystallized from ethanol to afford intermediate A1 (1.73 13 C-NMR (500 MHz, CD3COCD3): δ = 22.38 (CH2, C3/C5/C16/C18, cyclohexane), 24.57 (CH2, C4/C17, cyclohexane), 28.48-29.38 (CH2, C2/C6/C15/C19, cyclohexane), 35.41 (CH3, C20/C21, N-(CH3)2), 94.44 (C, C1/C14, cyclohexane), 101.51 (C, C8/C10/C11, 1,3-dioxane ring), 149.86 (C, C7/C9/C12/C13, 1,3-dioxane ring).
A mixture of salt A1 (4.23 g, 10 mmol) and o-toluidine (1.07 g, 10 mmol) in absolute ethanol (15 mL) was stirred for 1.5 h. Then the solution was also evaporated at room temperature. The yellow precipitate was filtered off and recrystallized from ethanol to afford the compound B1 (1.053 g), Yield (35%). m. 
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Crystal Data and Structure Refinement
Yellow and block crystals of A1 and B1 were mounted on Spider area detector. Their structures were solved and expanded by SHELXL-2015 and SHELXT-2015 [18] . Crystallographic data of two compounds are listed in Table 1 . The aromatic H atoms of A1 and B1 were refined with riding coordinates and the C-H distance is 0.93-0.97 Å, the Uiso(H) values were set to 1.2 Ueq(C). However, the methyl H atoms of A1 were refined as rotating groups and the C-H distance is 0.96 Å, the Uiso(H) values were 1.5 Ueq(C). 
Results and Discussion
Crystal Structure Determination of A1 and B1
As shown in Figure 1 and Table 2 (6) is 2.776(2) Å ( Table 3 ). The molecule of A1 forms a 1D-chained structure by above all hydrogen bonds (Figure 2 ). In B1, N-H···O intramolecular interaction, weak C-H···O intermolecular interactions are present ( Table 3 ). The C(12) atom with O(1) atom forms weak C-H···O intermolecular interaction, the distance of which is 3.2265 Å. In the meantime, two types of π···π stacking interactions are also present in the packing diagram, with a centroid-centroid separation of 3.370 Å and 3.543 Å, respectively. Above weak C-H···O intermolecular interactions and π···π stacking interactions constitute a 3D-network structure of B1 (Figures 2 and 3) . (Figures 2 and 3) . Figure 1 . ORTEP drawing of A1 and B1 with thermal ellipsoids at 30% probability level.
Crystals (Figures 2 and 3) . 
Spectroscopic Properties of A1 and B1
In A1, the sharp peaks at 1703, 1686, 1246, 1212 cm −1 are due to the C=O and C-O vibrations of (C19 H21 O8) − anion, as shown in Figure 4 . In B1, the sharp peaks at 1717, 1678, 1250, 1200 cm −1 are due to the C=O and C-O vibrations of C19 H19 N O4, which resembles to our earlier report [16, 17] . A similar peak at 1631 cm −1 and 1625 cm −1 is present, respectively, which indicting C=C stretching vibration of C(8)=C(10)-C(11) in (A1) and C(8)=C(10)-N(1) (B1). The difference of the two compounds is that B1 exhibits sharp peaks at 1597 cm −1 (C=C), 1436 cm −1 (C-C), 752 cm −1 (νC−H of the phenyl ring. These facts were in accordance with the X-ray diffraction results The emission spectra of two compounds in dilute ethanol solution were discussed, as shown in Figure 5 . The intermediate A1 exhibits bright blue emission with peak at 484 nm (Figure 6 ), while the excitation wavelength is at 239 nm. A sharp emission band of B1 was observed at 508 nm, when the excitation wavelength is at 252 nm. Its luminescent emission lies in the purplish blue region. In 
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Conclusions
Two new heterocyclic compounds: dimethylammonium(2,4-dioxo-1,5-dioxaspiro[5.5]undecan -3-yl)(2,4-dioxo-1,5-dioxaspiro [5.5] undecan-3-ylidene)methanide (A1) and 3-((o-tolylamino) methylene)-1,5-dioxaspiro [5.5] undecane-2,4-dione (B1) were designed and prepared by a new route because of faster reaction time and higher purities. The results show that the two compounds both belong to the triclinic, P-1 space group. A chained structure of A1 was constituted by N-H···O hydrogen bonds. In B1, weak C-H···O intermolecular interactions and π···π stacking interactions form a 3D-network structure. A1 and B1 exhibit blue and purplish-blue emission, respectively, indicating that they are potential fluorescent materials. 
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